Abstract This paper examines the nature of national and international graduate migration flows in the UK. Migration equations are estimated with micro-data from a matched dataset of Students and Destinations of Leavers from Higher Education information collected by the Higher Education Statistical Agency. The probability of migrating is related to a set of observable characteristics using multinomial logit regression. The analysis suggests that migration is a selective process with graduates with certain characteristics having considerably higher probabilities of migrating both to other regions of the UK and abroad.
Introduction
One of the key outputs of the higher education sector is the production of skilled labour. It is well-known that, on average, the employment rates and earnings of graduates are considerably above those of non-graduates, suggesting that employers to a certain extent value the skills being generated by the UK higher education sector. It is equally well-known that there is a tendency for graduates to study in and stay after graduation in the region where they studied. However, there is a considerable amount of movement of graduates between different regions of the UK e.g. between England, Northern Ireland, Scotland and Wales. Likewise there is a considerable amount of movement abroad. The main purpose of this paper is to quantity the extent of this movement. In addition, an attempt is made to explore empirically the determinants of graduate migration flows.
Data
The analysis is based on micro-data collected by Higher Education Statistical Agency (HESA).
1 More specifically, information is merged from two data-sets for five graduation cohorts of higher education institutions (HEI) students, covering the academic years 2002/03
to 2006/07. The first data-set is the Students in Higher Education Institutions. 2 This primarily consists of information provided by the HEI at which the individual studied. As is discussed in more detail below, variables include subject of study, level of study, class of qualification mode of study, age, gender and place of domicile. The second data-set is the Destinations of Leavers from Higher Education Institutions (DLHE) . 3 This data is collected through a questionnaire administered approximately six months after the student has graduated.
Detailed information about employment and further study is collected.
In this merged data-set, there are three post codes of interest. The first is the post code corresponding the individual's so-called "place of domicile". This is the postcode of the student's permanent or home address prior to entry to the programme of study. Although imperfect, for the vast majority of graduates this will also be the place where they completed at least some of their secondary schooling. The second post code is "place of study". This is simply the address of the HEI attended. The third is the post code that corresponds to their "place of employment six months after graduation". Subject to data limitations discussed below, with these three post codes it is possible to identify if an individual has moved from their place of domicile to their place of study and from their place of study to their place of employment. For those in employment six months after graduation it is possible to calculate migration rates once the level of geographic aggregation has been decided. There are a series of problems associated with using differing post codes to proxy migration.
Essentially all these problems manifest measurement error. It is important to note that the survey did not collect any information on the graduate's home address (such as their post code) at the time of graduation. The only information provided is the postcode of the student's permanent or home address prior to entry to the programme of study. Another problem is that given that "place of employment" is measured six months after graduation, short-term repeat migration will be missed. For example, a graduate might move from their place of study three months after graduation and then move back to their place of study two months later. This individual would be miss-classified as a "stayer". Likewise for distance learning students, such as those studying at the Open University, allocating place of study would almost certainly miss-classify them as "movers". In our analysis, all distance-learning students are assumed to be "stayers". There is also problem dealing with HEIs that have multiple campuses since the data usually only report the name of the institution, with the 4 For more detailed information relating to how these English regions are defined see the Office of National Statistics, "Regional Trends" website: www.statistics.gov.uk/statbase/product.asp?vlnk=836 .
researcher having to map in the post code. Although it is possible for some cases to identify the geographic location of the campuses, this weakness with the data generates some measurement error. It is also clear that many students commute. For example, it is believed that a sizeable number of students who study at HEIs in London commute on regular basis from regions outside of London. Commuting is likely to be even more prevalent for students studying on a part-time basis. This is a potential further source of measurement error since for some of these students' place of domicile will not be the same as place of study given post code information. As a consequence they would be incorrectly classified as "movers".
The DLHE survey is a sample of graduates six months after graduations. Since it is a sample, there is always a concern about its overall representativeness. HESA claims a response rate above 75 per cent. They also state that the data is representative of the graduate population. It is hard to substantiate this claim. However we are not aware of any hard empirical evidence to the contrary. Likewise, our discussion with other researchers using this data does not support the view that the data is non-representative. The above discussion has highlighted some of the problems using post code information to identify migration patterns. In this respect it is clear that the data has some important limitations. However, it should be kept in mind that the seriousness of these problems likely become more important the greater the level of geographic disaggregation. Since the primary focus of the analysis included in this paper is on the movements of employed graduates amongst the four countries of the UK and abroad, we believe that our findings are relevant.
It is important to stress that HESA does not compile similar data for international students so all the estimates reported in this paper refer to UK-domiciled students. In addition, all estimates are reported separately for "undergraduate graduates" (including individuals being awarded qualifications below degree-level) and "postgraduate graduates". Although it is common to pool these two groups together, our analysis suggests that they are quite different. Formal statistical tests (not reported here) indicate that they should be treated as distinct populations particularly in regression analysis.
Findings
Although this paper is primarily concerned with migration after graduation, Table 3 is a cross tabulation of country of study by country of employment six months after graduation. Similar to Table 1 , if all graduates were employed in the country in which they studied, the diagonal cells in this matrix would be 100% for each of the four countries and "0%" for the "Abroad" cell. This is clearly not the case-again there is a considerable amount Tables 3 and 4 because of missing postcode information. Therefore, it was not possible to allocate a specific NUTS1 region to all graduates working in England. The observations were therefore excluded from the calculations of the estimates presented in Table 4 . Table 5 reports on a further source of variation between country of study and country of employment. More specifically this table shows the stayer, mover and international mover rates broken down by place of study and place of domicile. Basically the rates are calculated separately for graduates who studied in their country of domicile (e.g. England-domiciled students studying in England) and for graduates who studied in a country different to their county of domicile (e.g. Northern Ireland-, Scotland-and Wales-domiciled graduates who studied in England). The latter group is denoted by RUK ("Rest of the United Kingdom") in Table 5 . What is immediately clear is that there are large differences in these rates between "own-domiciled" and "RUK-domiciled graduates". In all cases, the stayer rate is considerably lower for "RUK-domiciled graduates". For example, for undergraduate graduates who studied in Scotland, the stayer rate for Scotland-domiciled students is 92.0% compared to 37.4% for RUK-domiciled graduates. In addition, for undergraduate graduates it is always the case that the international mover rate for RUK-domiciled graduates is higher than for own-domiciled graduates. For postgraduate graduates, this is also the case for graduates of English, Welsh and Scottish HEIs but not for graduates of Northern Irish HEIs.
There also appears to be a relationship between "place of domicile" and "place of employment". For example, around 13.3% of those who studied in Scotland, Wales or Northern Ireland are England-domiciled graduates who returned to England to work. Of this total, 68.3% of these returned to the same region of domicile (i.e. they returned "home"). Put differently, 2.9% of England-domiciled students moved to Scotland, Wales or Northern Ireland to study return to England to work. 68.3% of these return to the same (NUTS1) region of domicile. Somewhat surprising Ireland is the second most popular destination country at 7.1%.
At first glance, it may appear 'surprising' that Ireland is the second most popular destination country for postgraduate graduates. The data suggest that there is a considerable amount of movement between Northern Ireland and the Republic of Ireland. In our data period, there were 9,019 post-graduates studying in Northern Ireland. Of these, 311 moved abroad to work -in percentage terms, this is 3.4% of post-graduates who studied in Northern Ireland.
Of those moving abroad to work, 63% (196) moved to Ireland.
Regression Analysis
In this section, a multinomial logit regression model is used to examine the possible determinants of graduate migration flows. This model is non-linear which implies that interpretation is less straightforward than in linear regression. Essentially it conveniently summarises how the probability of the outcome of interest is related to a set of explanatory variables. In our application, the outcome variable takes on three possible values: (1) Stayer;
(2) National mover; and (3) International mover, with the reference or baseline category being stayer. Therefore the estimated effects are relative this group. 6 In keeping with the descriptive analysis presented above, the model is estimated separately for undergraduate graduates and postgraduate graduates.
The explanatory variables are summarised in • Sex
• Mode of study
• Disability status
• Ethnicity
• Class of qualification
• Subject studied
• Type of institution
• Age at graduation
• Moved to study
• Country of domicile
• County of study
• Cohort
The table also shows the categories that were chosen as the excluded categories.
Most of these variables are self-explanatory but several require further explanation. Class of qualification was not available for postgraduate graduates. For the variables that had missing data, instead of removing them from the sample, variables representing missing information were created and these were included. Although it is difficult to interpret the "effects" of these variables, we believe they help reduce selection bias resulting from the exclusion of cases with missing information. The categories used for subject studied were arrived at after some experimentation. "Science-led", "Social-Science-led" and "Arts/Humanities-led" refer to joint and mixed qualifications with subjects from these fields dominant. HEIs are divided into four groups: "Russell" universities belong to a collaboration of twenty leading UK universities that receive around two-thirds of research grant funding in the UK, "Old" universities were already classified as universities before 1992 but do not belong to the Russell Group, "post-1992" universities were classified as polytechnics until drama or art are taught.
The variable "Moved to Study" captures whether the individual moved region to study. In order to construct this variable, England was divided into the nine NUTS1 regions (as discussed above), Scotland was divided into seven regions based on a council area aggregations 8 , Wales was divided into three regions (South-, Mid-and North Wales); and Northern Ireland divided into two regions (Belfast and not-Belfast). These regions were constructed in such a way to insure that all regions have HEIs in them. Based on this classification, a graduate was classified as "moved to study" if their region of domicile is not the same as region of study. It is quite well known in the migration literature that an individual who has moved in the past has a considerably higher probability of moving in the future. Although this variable is crudely measured, it is an attempt to capture this important form of "path dependence".
The estimates of the multinomial logit regressions models are summarised in Table 8 .
Because of the very large sample sizes, almost all of the coefficients are statistically significant at conventional threshold levels. For both equations, the pseudo-R 2 values are above 20%, which implies a very good fit remembering that these models are estimated with micro-data. In fact, this is a high value given that the equations were estimated with individual-level data. Turning first to undergraduates graduates, men compared to women have a higher probability of migrating. That is, men have a higher probability of being both national and international movers, although the effect is most pronounced for international movers.
Graduates who studied full-time compared to those who studies part-time have a lower probability of being a national mover but have a higher probability of being an international mover. However, this finding must be viewed with some caution since those studying parttime likely have a higher probability of commuting (as discussed above).Graduates with a disability have a higher probability of migrating and the effect is similar for both types of moves. Being of non-white ethnicity is associated with a lower probability of migrating.
There is a clear gradient with respect to the class of qualification obtained. The higher the class of qualification obtained, the higher the probability of migrating, with the effect being larger on the probability of being an international mover compared to being a national mover.
The results for subject of study are more mixed. Science qualifications (compared to arts and humanities qualifications) are associated with a higher probability of being a national mover but a lower probability of being an international mover. The effect is similar for science-led qualifications but less pronounced. Interdisciplinary qualifications are associated with a higher probability of migrating but the effect is largest on the probability of being a national mover. Social science qualifications are associated with a lower probability of being an international mover. However, the opposite is the case for social science-led qualifications-this area of study is associated with a higher probability of moving both nationally and internationally. There is little difference between arts and humanities-led qualifications and arts and humanities qualifications. Those who graduated from a "specialist" HEI (such as an art or music college) have a higher probability of being a national mover and a lower probability of being an international mover. Compared to being a graduate of "old universities", graduates of Russell Group universities have a higher probability of migrating while graduates of "Post-1992 universities" have a lower probability of migrating. These effects are much stronger in the opposite directions on the probability of being an international mover. The results suggest that the probability of migrating declines sharply after the age of 30.
Graduates who moved regions to study have a higher probability of migrating. However, this effect is much larger on the probability of being a national mover compared to being an international mover. There are some clear differences by country of domicile and country of study. However, as was highlighted by Table 5 , there is clearly an interaction between country of domicile and country of study that is not likely captured by the inclusion of dummy variables for each. It is our view that in order to understand how country of domicile and country of study affect the probability of migrating, country and domicile-specific equations need to be estimated. However, this task is outside the scope of this current paper. Finally, the results suggest that the probability of migrating has declined slightly for the more recent graduate cohorts included in the analysis.
In terms of the direction of the effects of the included variables the findings for postgraduate graduates are surprisingly similar. However, there are some differences worth noting. The probability of postgraduate graduates migrating does not appear to be affected by disability status. Graduates of a non-white ethnicity have a higher probability of being an international mover. More recent cohorts of graduates have a lower probability of being a national mover.
How "big" are the effects of these variables? One way to attempt to answer this is to use the regression equations to "predict" the probability of migrating nationally and internationally for Table 2 ). For illustrative purposes this hypothetical graduate is compared to one who is a white, non-disabled male who studied full-time, graduated between the ages of 20 and 24 with a 1st class science qualification from a Russell Group university and has moved to another region in order to study (Graduate B).
The probabilities associated with these two graduates are given in Table 9 . For both undergraduate graduates and postgraduate graduates, the probability of migrating is over twice as large for Graduate B compared to Graduate A. For undergraduate graduates, the probability of being a national mover increases from 5.2% to 11.7% and the probability of being an international mover increases from 2.4% to 5.6%. As the table shows, the increase in the propensity to migrate in percentage terms is about the same for both types of moves.
For postgraduate graduates, the probability of national movers increases from 5.1% to 13.2% and the probability of being an international mover from 2.6% to 5.3%. Again as the Graduate A = mean values of variables Graduate B = white, non-disabled, male, who studied full-time and graduated between the ages of 20 and 24 with a science qualification from a Russell Group university that he moved to in order to study.
